INTRODUCTION
The processing of sewage and it was one of important problem of conservation, especially when such toxic materials, e.g. dyes [1] . Reactive dyes offer over a range of various chemical compositions and powerful reaction with many surface of artifi cial, there are utilized for coloring silk , cotton and wool [2, 3] . Thiazine dyes it is one from a cationic dyes which contains a group of base main that acquires a proton under acidic condition by the dye medium [4] [5] [6] [7] . The adsorption study for this dyes is important for different physic-chemical operations and for understanding of phenomena such as explanation and de pollution of industrial liquid wastes [8, 9] . Adsorption of different kinds of dyes on the activated carbon and by using a number of adsorbent have been studied [10, 11] by using the experiment, that we found the modifi ed charcoal was an active Azure C derivatives adsorbent, the rates of adsorption kinetic were calculate and cause for the choose the proper distinctive expressions average of possible mechanisms. So, the analyses kinetic of adsorption for the done editing charcoal may be of a highly value for the practical for the application of thiazine dyes elimination from the waste water solution.
EXPERIMENTAL
All spectra and absorbance were completed on Shimadzu UV-1650, UV-VIS recording spectrophotometer. Shaking inductor HetoLab-equipment, centrifuge Megafuge 1.0 Herouse Epatech and advanced pH-meter AWTW-720 were utilized. The charcoal specimen utilized as adsorbent was provided from Thomas Barker and activated by using 5 ml of conc. sulphuric acid for 10 mg of charcoal, washed several times with deionized water, fi ltered and the dried temperature was 150 o C for 3 hour and stored [12] . The Azure C dye formula is given in Fig. 1 . 
Adsorption thermodynamics and kinetics of

General method for isotherms
Portions of dye (Azure C), 15 ml of known initial concentration 5-40 mg dm -3 and different measures of activated charcoal 0.02-0.4 g were mixed in volumetric fl ask. Investigation of Azure C in arrangements after equilibrium (60 min at 25 o C) were performed by method for an APEL-PD-303 UV-VIS spectrophotometer. Absorbance was resolved at 611.5 nm for color (see Fig. 2 ) related to the maximum absorption peak of dye. In order to decrease the errors of measurement, the absorption of visible light from each equilibrium solution test was measured three times and the average value was utilized to ascertain the concentration at equilibrium based on the standard calibration curve, which correlation coeffi cient square (R 2 ) was 0.993 for dye. Based on distinction between starting concentration and equilibrium, the quantities of Azure C dye absorbed were computed by the accompanying relation (Eq. 1).
( 1) where (Q e ) is quantity of dye adsorbed (mg g -1 ), (C 0 )/(C e ) are the concentrations at starting/equilibrium in (mg dm -3 ) individually. The adsorbent (M) was in (g) unit and (V sol ) is the solution volume in (ml). The adsorption ability was resolved with the impact of contact equilibrium to fi t in the adsorption isotherm.
RESULTS AND DISCUSSION
Adsorption Isotherms
The Freundlich isotherm have been obtained to describe the adsorption ability for dyes poison utilizing activated charcoal as an adsorption by fi tting the adsorption information Fig. 3 .
The Freundlich isotherm have the general shape according to Eq. 2 [12] .
where K f is the Freundlich constant identifi ed to the adsorption capacity (n) representing the degree of dependence of adsorption on equilibrium concentration, see Tab. 2 and Fig. 4 .
The Langmuir isotherm has the general structure according to Eq. 3 [14] . (3) where (C e ) is the concentration of equilibrium solution, (Q e ) is amount of adsorbed dye to weight unit of adsorbent, (b) and (Q max ) are constant of Langmuir straight line. They were fi tted by means of least square method. C e (mg dm -3 )
The slope was (1/Q max ), the intercept was (1/bQ max ). A straight lines acquired had profoundly critical correlation coeffi cients (R 2 ). The Langmuir constants and adsorption isotherms are given in Tab. 2 and Fig. 5 .
The Tempkin isotherm is regularly determined by Eq. 4 .
The Tempkin isotherm (Eq. 4) can be simplifi ed to the following Eq. 5 [15] .
where β = RT/b, (T) is the thermodynamic temperature in Kelvin degrees and (R) was the universal gas constant, 8.314 J mol -1 K -1 . The consistent (b) is identifi ed with the adsorption heat. The straight constants of isotherm and coeffi cient of determination are shown in Tab. 3. The coeffi cient od determination (R 2 ) acquired from Tempkin model were similar to those got for the Langmuir and Freundilch relations, which demonstrates the pertinence of Tempkin model to the adsorption of (Azure C) dyes onto activated charcoal (Fig. 6) .
Effect of pH
In order to study the hydrogen ion concentration (pH) effect on Azure C adsoprtion onto activated charcoal, the dye solution was set up in the extent of 5-40 mg dm -3 and adjusted to various pH values (2, 4, 7 and 10) utilizing HCl (0.1N) and NaOH (0.1N). The results are given in Fig. 7 . Obviously the quantity of discolored dyes differs at various pH. pH 10 gives a huge adsorbed amount for dye Azure C. At acidic solution pH, the discoloration ability was decreased, as the adsorbent was positively charged and the dyes were transformed to neutral charged. 
Contact Time
An effect of the contact time on the adsorption ability of dye by adsorbent charcoal was carried out in batch experiments to accomplish the equilibrium, see Fig. 8 .
The adsorption ability increases with the prolonged contact time. The equilibrium was accomplished by subsequent shaking for suffi cient time, i.e. 70 min for Azure C dye. In this manner every experiment was shaken for 60 min.
Adsorbent dosage
Keeping in mind the fi nal goal, to think about the impact of adsorbent measurements on dyes removal (the adsorption ability, temperature, pH and shaking time on activated charcoal as an adsorbent) various weight of dose was utilized (0.02 , 0.05 , 0.1, 0.15, 0.2, 0.25, 0.3 and 0.4 g). The best removal of dyes was seen with the dose 0.3 g (see Fig 9 utilized for all the next experiments. Fig. 10 and 11 show the kinetics of dye (Azure C) adsorption onto activated charcoal. The curves are given for starting concentration 25 mg dm -3 . The highly increase of q t may be caused by adsorption of dyes on the activated charcoal. The slope was taken when more than 25 % adsorption happened. This was ascribed as the use of the active sites in the activated charcoal. The data from experimental were processed using pseudofi rst-order Eq.10, pseudo-second-order Eq.11 [16] . The coeffcients of determination are given in Tab. 4.
Kinetics of Adsorption
ln (q e -q t ) = lnq e -K 1 T (6) wherever (q e ) is the equilibrium concentration in (mg g -1 ) of dye in activated charcoal, (q t ) is the average concentration for the dye at time t (min) in activated charcoal, K 1 is the rate constant for pseudo-fi rst-order (min -1 ).
where K 2 is the rate constant for the pseudo-secondorder (mg g -1 min -1 ). Tab. 4 shows the kinetic data are well fi tted the pseudo-second-order. The coeffi cients of correlation (R 2 ) for pseudo-second -order are larger than pseudo-fi rstorder [15] .
Temperature Effect
Adsorption isotherms were measured for the dyes in the temperature range of 298 to 328 K. The results are given in Fig. 12 . The thermodynamic parameters ΔH, ΔG and ΔS were processed.
With a specifi c fi nal goal, to pick up knowledge into the instrument required in the adsorption procedure, thermodynamic parameters for the studied work were computed. (ΔH) enthalpy, (ΔG) Free energy and (ΔS) entropy were calculated utilizing the next relationships [18, 19] .
where (R) is the universal gas constant (8.314 J mol -1 K -1 ), T is the thermodynamic temperature in Kelvin. Vant Hoff curves of (lnK) versus (1/T) were plotted. The estimations of ΔS and ΔH were resolved by the slopes and intercept separately. Tab. 4 lists the values of thermodynamic parameters. The capacity at higher temperatures is given in Fig. 13 , which demonstrates that adsorption of dyes in this system was an endothermic procedure. Endothermic nature of this process is evidence of the absorption process as well as the adsorption process, increasing the temperature spread molecules adsorbed on the surface and inside the pores and increases the rate of deployment [11] .
Adsorption of dyes was observed to be non-spontaneous within the range of temperatures 298-328 K as showed by the positive value of ΔG. Nevertheless, Azure C dye is adsorbed on activated charcoal. This deviation is identifi ed with higher proclivity of dye on the activated charcoal surface. Additionally this might be caused by an inclination of the dye molecule to get away from the activated charcoal to the liquid with increase of temperature of the solution [11] .
CONCLUSIONS
Activated charcoal as an adsorbent for removal of Azure C from the aqueous solution has been studied. The results show that the dyes removal is very fast process. The equilibrium and kinetic of the dyes adsorption at activated charcoal was obtained by means of the equilibrium adsorption fi t of the Freundlich, Langmuir and Tempkin isotherms. The kinetics shows the process of adsorption was driven by the pseudo-second-order equation. 
